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Abstract of the contribution: This document proposes some clarifications to solution#3 in 23.739 v0.2.1.
1. Discussion
TR 23.739 describes in Solution#2 how the PGW-C moves user plane traffic to a PGW-U suitable for LLC using both the APN that is configured to be LLC APN, and the UE location and then possibility to move back the traffic to a “central” PGW-C when the UE moves away from the PGW-U selected for LLC. The PGW-C moves the user plane traffic regardless of whether the UE access a service that requires LLC or not. Then, Solution#3 describes as additional criteria for the PGW-C, besides the APN and UE Location to move the user plane traffic:
· the UE accesses a service that requires LLC and 
· the UE does not access a service that requires LLC any longer. 

The criteria above is provided to the PGW-C as an indication from the PCRF when the TDF detects the service and the PCRF determines that the service requires an LLC PDN connection. 
This contribution proposes some clarifications to solution#3 on the following aspects: 
Handling of IP-CAN sessions as in TS 23.203:
The Indication of IP-CAN session establishment from PCEF(-C) to PCRF is triggered anytime a new PDN connection is established and the Indication of IP-CAN session termination from PCEF(-C) to PCRF is triggered anytime an existing PDN connection is terminated. This means that there is a one to one relation between a PDN connection and its corresponding IP-CAN session. In both scenarios, “make after break” and “make before break” the PCEF(-C) establishes a new IP-CAN session when a new PDN connection is established by the UE to move the user plane and the existing IP-CAN session is terminated when the existing PDN connection is terminated by the PGW-C.
Proposal 1: Solution#3 includes an information flow to show that there are two IP-CAN sessions in the PCEF. 
Solution#3 proposes that PCRF stores either locally or in the SPR/UDR the indication that a LLC IP-CAN session is required for the tuple (IMSI, APN), in particular for the “make after break” scenario. Then we propose to clarify when the indication is stored and removed from SPR/UDR:
The PCRF stores the indication that a LLC IP-CAN session is required in the SPR/UDR when the PGW-C decides that a new PDN connection should be established to select a different PGW-U for the new PDN Connection. Then, at the time the subsequent IP-CAN session is established the PCRF indicates to the PGW-C that the IP-CAN session is for LLC, and once a PGW-U for LLC communication is selected, the PCEF informs the PCRF that the action was enforced and the PCRF removes the indication that a LLC IP-CAN session is required from SPR/UDR.
The above procedure is used for both “make-after-break” and “make-before-break”. 
Proposal 2: Clarify that the PCEF(-C) reports to PCRF that a request for a new PDN connection establishment was performed. PCRF stores an indication that an LLC IP-CAN session is required for the tuple (IMSI,APN). 
Proposal 3: Clarify that the PCEF(-C) reports to PCRF that the PDN connection is for a PGW-U supporting LLC. The PCRF removes an indication that an LLC IP-CAN session is required for the tuple (IMSI,APN).
The criteria to select the PGW-U by PGW-Cis extended to use the indication that an LLC IP-CAN session is required from the IP-CAN session from the PCRF.
Proposal 4: Clarify that the PCEF(-C) contacts the PCRF before PGW-U selection. An input for PGW-U selection is the indication from PCRF that the IP-CAN session is for LLC. 
This contribution also adds separate descriptions for the scenario where either a TDF is deployed and PCEF does not support ADC or the TDF is not deployed and PCEF supports ADC.
2	Proposal
It is proposed to update 3GPP TS 23.739 v 0.2.1 as below:
* * * First Change * * *
[bookmark: _Toc510607493]6.3	Solution #3: PCRF initiated S/PGW-U change based on detection of applications requiring low latency
[bookmark: _Toc510607494]6.3.1	Introduction
The solution addresses Key Issue #1 "How to detect the activation of a service requiring low latency user plane support". It uses components from Solution 6.2 "Low latency PDN Connection mobility initiated by PGW".
This solution targets the use case where an operator has much of their (legacy) SGi-LAN infrastructure centralized and only wishes to use the limited capacity of "Edge" SGi-LAN infrastructure when the UE is actually using an application that will benefit from the low user plane latency.
[bookmark: _Toc510607495]6.3.2	Functional Description
The MME uses the APN to select a combined S/PGW-C.
The operator has prior knowledge of which applications (and which UEs) they want to provide with very low latency. When the application detection is performed in the TDF, tThe PCRF requests the TDF application detection to detect when a UE is those UEs are using those applications. Upon the reporting of the detection of the application, the PCRF requests the PGW-C to use the low latency S/PGW-U for the new IP-CAN session.
When the application detection is performed in the PCEF(-C), the PCRF installs a PCC Rule including the SDF templates and an indication that the SDF requires a LLC PDN connection. The PCRF sets the Event trigger PCC Rule enforced in the PCEF(-C). Upon the detection of the SDF in the PCEF(-C), the PGW-C checks if a new PDN Connection establishment for a LLC S/PGW-U should be triggered.
In both scenarios listed above, tThe S/PGW-C uses User Location Reporting/Presence Reporting Area to know the UE's current location, and then uses its DNS to determine the correct S/PGW-U. If a change of S/PGW-U is needed, the relevant components of the procedure in Solution 6.2 "Low latency PDN Connection mobility initiated by PGW" can be used to move the S/PGW-U. The PGW-C selects a PGW-U using the indication to use a LLC PGW-U received from the PCRF as well as the UE location, the locally configured information etc.
[bookmark: _Toc510607496]6.3.3	Procedure
This solution describes a triggering mechanism that, after triggering, can then utilize the components in Solution 6.2 "Low latency PDN Connection mobility initiated by PGW" to move the S/PGW-U. The solution comprises the following steps:


Figure 1. PCC information flow to request a LLC PDN connection when a LLC application starts
1) 1)	At PDN connection establishment prior to PGW-U selection, the PGW-C contacts the PCRF (IMSI, APN). PCRF selection is e.g. based on the IMSI, APN. Assumption is that PCRF selection for the tuple (IMSIAPN) leads to the same PCRF, DRA may take into account the APN is LLC.
2) The PCRF provides within the IP-CAN session information “LLC required” not set to the PCEF(-C), the PGW-C performs PGW-U selection taking into account that LLC required is not set.
32)	The PCRF determines using the contacts the SPR/UDR and the SPR/UDR  downloads subscription data relevant for that APN and that UE. For this solution, the APN/UE combination is tagged in the SPR/UDR for "application dependent low latency". An alternative is that the local configuration of the PCRF (e.g. based on the APN) is used to determine that "application dependent low latency" is needed. If application detection is performed in the TDF steps 4a to 5a are executed. If application detection is performed at the PCEF steps 4b to 5b are executed. 
3)	The PCRF requests the PDN-GW to activate User Location Reporting or Presence Reporting Area reporting.
4a)	The PCRF requests the TDF/PCEF to detect (and report) when traffic for the low latency application is detected.
5a)	When the low latency application is detected, the TDF/PCEF reports the event to the PCRF.
6a)	Step 6a OR step 6b is performed:
6a)	The PCRF then modifies the QoS (of the default bearer) to e.g. QCI 80 ("low latency Mobile BroadBand), or requests the establishment of a dedicated bearer for low latency e.g. with QCI 80.
6b)	A new indication is sent by the PCRF to the PGW-C to request the use of the low latency S/PGW-U for that UE & PDN connection. IP-CAN session information “LLC required” set is sent to the PGW-C, description in step 7 follows.
4b)	The PCRF provisions a PCC Rule (SDF template, “indication LLC required”) to instruct the PCF(-C) to select a LLC PGW-U when a SDF matching the SDF is detected. The PCRF request the PCEF to report PCC Rule enforcement (LLC IP-CAN session).
5b)	When the low latency application is detected, the PCEF(-C) checks if a PGW-U for LLC needs to be selected as described in step 7.
7)	The PGW-C uses its DNS (or local configuration) to determine the appropriate S/PGW-U using APN and the UE's last reported eNB ID/TAI as inputs. This type of DNS enquiry is specified in clause 5.10 of TS 29.303 [4].
8)	If the DNS response (or use of the local configuration) indicates that a change of S/PGW-U is needed, then the relevant components of the procedures in Solution 6.x "Low latency PDN Connection mobility initiated by PGW" are used to cause the UE to establish a new PDN connection. The PCEF(-C) reports to the PCRF that a LLC PDN connection was requested. The PCRF stores at the SPR that a LLC PDN connection for this IMSI, APN is required.
9)	Step 9a OR step 9b is performed
9a)	If "make before break" is used, the PDN connection establishment maywill be routed to the existing PGW-C, and the PGW-C can use this 'duplicate request' as the trigger to select the low latency S/PGW-U. This procedure might be made easier if a "token" is sent to the UE in the PCO and the UE returns the "token" in the PCO in the subsequent PDN establishment procedure
9b)	If "break then make" is used, then at PDN connection release., the PCRF stores (in the SPR/UDR or in a local database) the need for the subsequent PDN connection establishment to be immediately established with the low latency S/PGW-U.
In the subsequent PDN connection establishment the PCRF informs the PCEF(-C) that the IP-CAN session is for LLC communication. The PGW-C uses this indication as input for PGW-U selection. Then, the PCEF(-C) reports that the IP-CAN session is for LLC communication to PCRF, this triggers the removal of the indication stored in SPR.
After step 9, The PCRF may request the TDF/PCEF at the new S/PGW-U location to detect (and report) the sustained absence of traffic for the low latency application(s). Subsequently, the PCRF can indicate the absence of low latency traffic to the PGW-C (with either a new indication in the IP-CAN session information or by modifying the QCI back to its earlier value), and the PGW-C can mark that PDN connection as suitable for being returned to a central S/PGW-U, e.g. in the situation that the low latency S/PGW-U becomes heavily loaded. When the application detection is performed at the PCEF(-C), the PCEF(-U) detects that the stop of the application and marks the PDN connection as suitable to being return to a central S/PGW-U.
The above description is depicted in the following information flow:


Figure 2. PCC information flow to request a non-LLC PDN connection when a LLC application stops
1)	Same as step 1 in Figure 1.
2) Same as step 2 in Figure 1, except that the PCRF provides within the IP-CAN session information “LLC required” set to the PCEF(-C).
3) Same a step 3 in Figure 1.
4) PCEF-C reports that the IP-CAN session is for LLC communication. 
5) The PCRF removes the indication for LLC requested stored in SPR.
6a) Same as step 4a in Figure 1. 
7a) Same as steps 5a in Figure 1.
8a) If the TDF reports starts of a service that requires LLC, the PCRF checks that the IPCAN session is LLC and in this case does not inform the PCEF(-C). If the TDF reports stop of a service that requires LLC communication and the IP-CAN session is reported LLC by the PCEF(-C), the PCRF sends to the PCEF-C an indication that the low latency S/PGW-U for that UE & PDN connection is not needed. IP-CAN session information “LLC required” not set is sent to the PGW-C, description in step 7 follows.
6b)	Same as step 4b in Figure 1.
7b)	When the low latency application is detected, the PCEF(-C) checks that the IP-CAN session is for LLC communication, no action is needed. When the low latency application stops, the PCEF decides if the PDN connection is moved to a different PGW-U.
9 and 10) PGW-C may trigger set up of a PDN connection to a new PGW-U.

[bookmark: _Toc510607497]6.3.4	Impacts on existing entities and interfaces
Editor's note:	This clause is not necessarily complete.
a)	The SPR/UDR/PCRF needs to be configured with the list of services that require LLC communication per IMSI and APN.data as to which UEs and which APNs are tagged for "application dependent low latency" service. For the SPR/UDR case, the PCRF needs to understand the subscriber data it receives from the UDR. However, this is in line with the specification in TS 29.335 [7] for the operation of the Ud interface between UDR and PCRF.
b)	For the option in procedure step 6b, a new indication on IP-CAN session level from PCRF-PCEF signalling indication is needed as below:
Table 6.4: IP‑CAN session related policy information
	Attribute
	Description
	PCRF permitted to modify the attribute
	Scope

	LLC required
	Request a LLC IP-CAN session  
	Yes
	IP‑CAN session



The PCC Rule needs to be extended to include an indication that LLC is required for the SDF.
c)	The PGW-C needs to react to to either the new PCRF-PCEF indication (above), or, to the activation of e.g. QCI 80; re-enquire to its DNS or use local configuration; and subsequently, potentially trigger a new PDN Connection Establishment to select a different relocate the S/PGW-U. The PGW-C needs to take into account the IP-CAN session indication “LLC required” set as input for PGW-U selection.
d)	In order to return the UE's S/PGW-U to a central location, traffic detection functionality is needed at the 'low latency' S/PGW-U location. This could be a standalone TDF or implemented within the PCEF of the S/PGW-U.
e)	The PGW-C also needs to store the information that the S/PGW-U the IP-CAN session indication “LLC required” is not set and thenmay be relocated back to a more central location, and  utilize it as input for PGW-U selection together with e.g. S/PGW-U load information to decide when to perform this movement back.
f)	The PCRF needs to store in the SPR/UDR that LLC was required for the tuple (IMSI, APN)
[bookmark: _Toc510607498]6.3.5	Evaluation
Editor's note:	This clause provides an evaluation of the solution.
 

* * * End of Changes * * *
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